Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number: PCT/JP05/00095 1 
International filing date: 26 January 2005 (26.01.2005) 



Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-028041 

Filing date: 04 February 2004 (04.02.2004) 

Date of receipt at the International Bureau: 24, March 2005 (24.03.2005) 

Remark: Priority document submitted or transmitted to the International Bureau in 

compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



B ^ M M ft )r 

JAPAN PATENT OFFICE 



PGT/JP2005/000051 

31. 1.2005 



£ * ^ i |W| — "C & & £ t £ fE ^ 1~ & 0 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

Date^offpplLion: 2 0 0 4 ^ 2 E 40 



2004-028041 



mitt 

Application Number: 

[ST. 10/C] : [JP2004-028041] 



in m a 

Applicant(s): 



• I; 



/— .1 



.■:.v v 

• "V. sv-rf 



... . 



,% .V- t . 



I;-: 
i v 





Commissioner, 
Japan Patent Office 



2 0 0 5 *t 3H1 00 





ffi|E#-t miE# 2005-3 020407 



2004-028041 



l/E 



[«*«] 



1 



[3693*] 

H£#fXi±J£Bf] 

[J3&&] 

[fcjfrXtt&Bf] 

[M#M] 

[HffiWfl^Bflt] 

[«r#£] 
Mbffcfc] 

MM**] 



B040008 

TO16^ 2 J! 40 

C12N 9/78 
C12N 15/55 
C12N 15/63 ' •'- 
C12N 1/20 

^j*w^#TjTi^#wTSiu mr i - 8 mmtt&JMft&G&t ^# 
-tea * 

000000941 
5£B3 IE5FIJ 



005027 
21.000R 



B^*ffl« 1 

i 

mm i 



liJliEijf 2005-3020407 



#JH 2 0 0 4-0 2 8 0 4 1 ^- v : 1/ 

■ 

m 

ftro (a) xti (b) k: 

(b) mmmm^i Kmztizrs. s&mnz&^x imv < iiti©7^M 

[If ^Tl 2 ] 

y-^tm^*- (Arthrobacter) JRKJR^*l»^1fe^**-f 1 ^15*0?^ U ^ 

7°^ Ko 

3 ] 

ft4W7-^D/^ * — • — (Arthrobacter sp.) KNKl 1 0 1 J (FERM 

P - 1 9 5 6 4 ) X~&Z>m^m 2 H|5®<7)*°U Ko 

4 ] 

[W3tS 5 ] 

JBLTO (c) XI* (d) ©DNA : 
( c ) @E?!)^@2^IJ## 3 ^ £ *i* &&BE?!l D N A : 

(d) gB?!l*iB^J#-^ 3 K7F$*l&&^BE?!Rc33^-c 15gL< liftflOttS^ 3* A 

f - K*ra- Kt5DNA 0 
[»3fcg 6 ] 

^^^-/i 5 pUC18, p UC 1 9,-pB R 3 2 2. pACYCl 84, pSClOl 
. pT7B 1 u e> Xi±p UG. NTt^if 6 IBfcOjffiJIx. 7*7* 5 Ko 

3 K**H2 WftiJI»^:&l2IKT#5e$ti£ p HA0 0 2 6 X 

[ft 9 1 

1 0 ] 

#±^^©* ? J.'> j. V • 3 V (Escherichia coli) "e£> &ff :>fcJI 

[fit** 1 l ] 

fSSM^VxiJ E7- n'J (Escherichia col i) HB101 ( 
pHA 0 0 2) (FERM P - 1 4 9 6 4 6 ) T?*&|f3fcJK 9 K|B1ftS>3BJME!fc#o 
12] 

W^llBIRO^y^^KSrAjSt-Sll^Sr^rL, 7-^d;^^- (Arthro 

bacter) JRfc:JR1-*!ft&q&o 
13] 

7-*n/^ • .x^fc?- (Arthrobacter sp. ) KNK1101J (FERM P- 

19564) , xi*. %<D&m&x&.&mm&i 2mn<om^o . 

U ^t/^t'^i^^ 1 ;^^ K£^fg-tiL#>, itL^^i-4 £ £#fgSc£-f 3 7? ^ 
[W*« 1 5 ] 

«^W55*»*« 9 75^1 1 OV>i* *i^£!em<WRS£}&#> Xii. fl»*« 1 2^L<te 
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#112 0 0 4 -0 2 8 0 4 1 ^-*J : 1/ 

[0 0 0 1 i 
[0 0 0 2] 

[EC 3. 5. 1. 4] ) li*;^f>^7? Ki^A^^KtT 

t*5 0 75 ^-Wx^f^Sr^fi L>5:in*dMPIKiS Sit 

[0 0 0 3] 

bmsk «t zizMgLmtfrnm-ebz '£ i:*e>. $it-i$^^v^Mffi«iMi ntv^ 

So Wx.li. 4»?K^i: J: J D - a - 7 5 7 Sw^S i L t , 75^-^ffStt^ 
jft&l&ktoii Uft|f^v>t7-fr5ftfl-7 5 7^75 #*$MHK: «t 0 

-r&JJTFO J: o ft#fe& s £qi9*i-CV^-o 
( 1 ) nK3?*7 (Rhodococcus) JR tCjR-t-SlR^***^-*-* D - « - 7 5 y i7 5 K 
*«Rp*fl<HwJn7fc^»"*"*flM£*Mv>r N 7^5#ff-75;i75 KHD-«-75y 

( 2 ) 7 ^ n -=E/n*:7 ? - (Achromobacter) I, 3 y r'J7A (Corynebacterium) 

JR„ 7?Wf y «>A (Flavobacterium) JR % (Bacillus) 5 ^ n n -y jj 

^ (Micrococcus) I> -tr )U D •=& ^- X (Cel lulomonas) Jpi, v'.a — K-^y-;*. (Pseudomonas 
) JPL 7 , n^5/ / /'?;j'- (Protaminobacter) JH, v^3;\7ty (Mycobacterium 
) JR> T-Xus*jr jr- (Arthrobacter) 3Ui^ Y V "f Y W * * (Streptomyces) 
JRfcJR-*-.&tfc&i&j&*&il1-&7 5 y f*;£*iar~«*fflV»-C\ 7^5^a-75;t75 K 

(3) 7-^oa*^^- (Arthrobacter) HHJRt-*«^»*«^aif 4 75 

■C, 7^5#77->75 K3^e>D-7 9-^**ii"t*^rft (#!r^:]i*3 4 ) 0 

(4) 7^n*/^^- (Achromobacter) JR tCJRi" Z>ffli&M iW? & D - a - 7 5 y gfe 
75 K*«F*fl9^Jn*4WR-t*fSHt*ffiv»T, 7^5#a-75/^75 K*»feD-«- 
7 5ySMt^M (#M5) o 

(5) ii^I^tt#ftfc/f§v>T3fcge*;bnx.fc,* «4tlS*OD-7 5yi7 5 ^~tf« 
^^^-r^MM^^^-C^ 7-t5#a-757^75 Krt* & D - « - 7 3 y g£fc 

[0 0 0 4] 

L^Lft^ib, JLIE (1) (4) c5^ft{ifflv»(bttTv^«**35«*-tSin7>c^» 

[0 0 0 5] 

(5) W^fetiit^oy^ h5A (Ochrobactrum) JRO*fflHS*OD - 7 5 S 
^7 5 Hov^T«0<^|Sf^$^Ti3 <9 , (Arthrobacter) JRjm£ 

[0 0 0 6] 

— 7-*n><?*- (Arthrobacter) JR©jffl*3&*7 5 ^-4f *rM-T* C tt— «: 
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<D D N A6fi?!| COW f GOfR^ tt & $ ttT v» * ^» 
[#^iJc 1 ] #^BH 63-87998 
[#St^:m 2 ] 7-106149 
[#gt:fcf§fc3 ] ^Sijf fFfH 5 1 3 0 2 4 0-t 
[^fr^ 4 ] *S#t^ 5 2 5 2 4 7 0-^ 
mWfXffi. 5 ] #PH¥ 2-234678 
[#fP:£i&6 ] #12 0 0 2 -2 5 3 2 5 6 

[^f i^tt 1 ] Eur. J. B'iochem. . 2 0 0 0^, 267 2028 

[3¥9&WfJcM. 2] Bioscience, Biotechnology, and B 
iochemistry, 1992 5 6i> 1 2f, 1 9 8 01 

[W^WfXU 3] Agricul tural and Biological Ch 
emistry. 1 9 8 2^, 4 6t, 5 1 1 751 

[0 0 0 7] T " 
[0 0 0 8] 

Arthrobacter) Wiffi9k*Witi\Z±WiS. *) frM Ltz 0 fit, **fflll tf» G> US » 7 5 £ 
[0 0 0 9] 

-r&t>-t>&§&wit, aro (a) x*± (b) ©jKu-^^f-K-c** : 

( a ) B2?02EBfi?!)## 1 KtfS tt<2> 7?^ HMB?!!** & £ <& # U ^:7> K, 

(b) ffiyiJ£BByiJ#-9- 1 fc?pS*U>7 5 /S*E?Ufci5V»-C 1 £L < iiSfcfllOT 5 

[0010] 
[0 0 1 1 ] 

*5&93t±£fc, J^TCO (c) Xt± (d) i^DNAT^S : 

( c ) EyaauEW-s- 3 k^i-^e?ij ^?>4jdna, 

(d) iS^!J*BB^J#-^ 3 C^StL*ia*E2RlC*5V»T 1 5gL < #A 

£3- Kf^DNAo 

[0 0 12] 5 

[0 0 13] 
[0 0 14] 

#f&f§{±> ±E#U^^f- K££jg-r&fl#£*U 7-7n;t^- (Arthro 
bacter) JRKJR1- 

mSE# 2005-3020407 



#H 2 0 0 4 -0 2 8 0 4 1 ^- v : 3/ 

[0 0 15] 
[0016] 
[0 0 17] 

£f\ ^!§^<7)^ , ;^'/f- kcov^tpm-So *»i!io#y'<^f - K»±T5 ^-^i&tt 

fr^r-r&tf 1 ;^-/*- kt*o-c\ D — 7 5 V S£7 5 KXZFD-T 5 y^^T-;W*3t#ii 

n W c JdtK^-T * t # s ^ ffi -e * * o . .->• ,c 

[00183 r 

^fP^Kjsv^T, tfV^f-F&Tiy-lfm&it* D-7x-;i/77->75 K5 0 
mM*-&tr H; Fn^fy^ f;V7 (Tr i s) -JfiBMRflrilfc (p H 8 . 5 

) >f> 3 CCTKJDiffv*, 4jStS7xi^77->*ilM^O-7h^77^- ( 

hp lc) ^zm^xfcM-r&ztizx «9^m • iai5eU#&o 

[0 0 19] 

f- K*r^-t-*tt^»-C*tLldr^ K|&5££*L&v>^ T-^n/t^ ^- (Arthroba 

cter) \z]&-$Z> h fi s KfrXi> 7-^n;\^ * - • .x.j* tf- (Arthrobacter 
sp.) <£ fjjfi L < tt v #»fJ#6**±*J: *>*rrt:fc$3'fltLfc7-;*n/<* 

• -i^tf- (Arthrobacter sp.) KNK 1 1 0 1 ]WX$>2> 0 
10 0 2 0 ] 

±SBOT-^n/t^^- • JL*tf- (Arthrobacter sp. ) KNK 110 1 J#M±> ¥J5fc 
1 5 # 1 0 ft 2 2 a KSlfclf^F E RM P- 1 9 5 6 4 t LT8u3lfrft8:Ag*&*8: 

- (Arthrobacter sp. ) KNK 1 1 0 1 J tOf^Wtl £^-fo 

1. ^JB 

1) MO. 7-0. 8/im, R81.,6:?l. 5 M m^Jg^ftB 

2) I fifttt , • 

3) I * L O - 

4 ) J»?fc$ : * L 

5 ) : & L 

2. 

1) -j.- h V^>- h 7 55T- K») 

3) ^fy^-y^M^ 

4) 'J fVT, 5 

M@ : 4 U flfc-ffc : ^ bo 

£BiiE# 2005-3020407 
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3. ^.ig^^m 

1 ) «B®H£<z>®7G : - 

2 ) Mmfcfc : - 

3) MRf^ h : - 

4) v Pf^ h : - 

5) 4 y h'—)V]t£&. : - 

6 ) iclbfcSf <7>H£ : - 

7) T^y^oinTl^S? : + . , 

8) ?x.>&<OWm Koser:+, Christensen: + 

9) mmmm<omm mm^. : +, t^^ais : + 

1 0) ? ur-^fmn. : - 

1 1 ) ^ ^- -tr ©ft : - 

1 2) #*9--ify£tt : + 

13) p-jf?? h ->^-*tf?gi£ : + 

14) 7*^->yt:Fn7— Ifffit: - 

15) yy>f* ;M*3r ~> 9 - -tr fgfi£ : - 

16) b 'J -7* h 7 7 yTT ? ^--tffgtt :.- 

1 7) ^v^^---tffS14 : - 

19) tf n >j K^;V7'J ;V75 ^--tffStt : + 

20) 7;i/# >; -7 7 * : + 

21) /? -yjw n-=.^--tr?g-'|£ : - 

2 2) N- T-fef-;i/- ^ - 5 — ^--lffi§tt I — 

2 3) a : + 

2 4) i5"; > ( (3 - ? ;|/ 3 ^ y~ & ) f£<& : + 

2 5) •^•7^^Jn7X^f«tt : - 

2 6 ) &W?)$SH . 

pH5 pH9 pHi (f : + 
20t:+, 25t:+, 4 0t:+w, 45t:- 

2 7) 0^:14 : -k m%n-: - 

2 8) O-Ffxh (&<fc/*&g) : -/- 

2 9) mmfrbvmRvtirxmtk msx*) 

L-T9tV-^ : -/- 

h -7, : +/- 

v-x : -/- 
7* h-x : -/- ' 
D- y/n* h -)i> : -/- v 
4 J v : 
D-^->n-^ : +/- 
D-v^y : +/- 
n-Jfy? b-x : +/- 

h W\n-^ : 

3 0) S&pf4l*i£ 
7* K^m : - 

: - 



,-t 
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•7 y — > — )V : — 

?L$t : - • 

en : - 

ryu—yy : - 

3 0) ±H^t^^>^:MK-9 (H 2 ) 

3 1 ) mmmmm.®. : 

10 0 2 1 ] 

[«1] 











amstb (%) 


C 1 5 : 


: 0 


ANTE I 


SO 


60. 58 


C 1 5 : 


: 0 


I SO 




11. 44 


C 1 6 : 


: 0 


I SO 




10. 63 


C 1 7 : 


: 0 


ANTE I 


s o 


7. 06 


C 1 6 : 


: 0 






4. 14 


C 1 4 : 


: 0 


I SO 




3. 13 


C 1 4 : 


: 0 


- * - 




1.88 


C 1 7 : 


: 0 


4 
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[0 0 2 2 ] 

' -- js n -N-- h n VifT=-V> (NTG) , x-^-fr* *? >x )V y * ^- h (EMS 
[0 0 2 3 ] 

**W©!j?'J^^f K*4it4|4* ^^-tA^Sfei: LTti. •€-tf>«&i|&rt*itlJ6 1 
-7.^<7)H®, ^ry -fen — jU/^e©t^3 — >HH, ^W^, XtTV>M 

<x**a:fc\ itlitLt, flMt^*^**, Iftth'J^A, ^R*^>>)A, V 

&gia&*St®J&ife+*&J±, 0. 0 0 rtl%^±> 1.0ti%fllT, ffiL<(±0. 
0 1 ii%li±, l**%JBlT^>ttH3&»?>.'38tf*t*o 

[0 0 2 4] 

Kfrv*, SJgi: Lt 1 0"Cm±, 6 0 t&T, L < it 2 0 ICJBUb 
, 5 0 "CJJJLTOlBffl, p H fc LTl±3 1 1 &T> »J L<lipH5fil±, 9 £JLTO 

^cov^-f tLWJfca^tef & «fc w G 
[0 0 2 5] 

tf3BE*&2 005-3020407 



2 0 0 4-0 .2 8 0 4 1 ^~ : 6/ 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

if AS ^/Xlif^tSu Hi *9 Jj3tf# pTi!gTr& -So JWfc&fctt* Nucleic Acid Res. 10 
, 6487(1982), Methods in Enzymology 100, 448(1983)^Ojtlft»wiB|R$fL"CV>* 0 
[0 0 2 9] 

£ L < fi 4 0 %J£Lt. «£ IJjfcF* L< {±6 0%J^_t, £ <b K$f * L < tt 8 0 %&±<Dm®.% 
mir # 'J ^ y ^ K o t b * o * V ? 5 ; 

[0 0 3 0] 

£3- Kt^DNA-e*tLlfj:V5 0 @£?iJ^cD@fi?iJ#^3^£tL&DNAt?&oT& <tv> 
[0 0 3 1 ] 

t(4, £ B &Egft&&>tH : iJ atfc^UMi P C R ft 35 (1 7), 2951-3178 (1 
9 9 0) XliHenry A. E r;L i -c h I mMU^M^Wi PCRr^n-;- ( 

1990) *&iz&m<oMi%%Kmm<Q'fi&K.£. nx^, iifln> mx%.Ti/xitwm-c%& 

[0032] - 
[0 0 3 3 ] 

ij K/* 7?- y. n y^L% §*tag fc* # $ O # V - KC 

7 5 yBMByiJUfc toVT^tl-L/:DNA7'7^-7-5:^M ; 5>o 
[0 0 3 4] 

7 5 /-Wfe2lt4St4tJ: »K JftrfettD N A £#illH-£ „ M^DNA 
«\ ^$*L7t,M£#®*&1££<k M-tf^b^f^7>€-^A (CTAB) , ? 
nn*W, 7x;-JVft|jS, felt, JSm^tL^DNA'Sr'f vynMy-;VT'*ftti 

rrent Protocols in Molecular Biology (Greene Publishing Associates and Wiley-Int 
erscience) o 
[0 0 3 5] 

t^»fe#DNA*»li:, JifEWDNA:/7^-£fflv*TP C R£tr9 - B 

ffiliE# 2005-3020407 
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[0 0 3 6] 

/t-^PCRfSl-ct Vm^-fZ, £ t^X'^Z, (#!)*. JfNucleic Acids Res. 16, 8186(1988) 
fc#JH) o ^ODNA»f>i-Oia*BB^*SHfe^ B*«N*»t3 - KtiDNAJ: H 
-hsfc> C*3i£3- Kt4DNAi <9 Tit JUJeSti* D N AOtlS^J £ & k cf§ DN 
A 79^ v-tMU, i^K^jWWWDNAfc&MffcSfefeflcDNAfcflFSlk LfcP 
C R K X *) JfJR -t & £ k T i «j T 5 ijr- -Ifjt^O^S **tr D N A if it £We ■§ & „ 
[0 0 3 7] 

Jfcv^ #?>*Lfc7 5^--»fae^-«:-g-trDNABfM-«:^^^-DNAtT4 DNA 

* i k t|R U 4 fc , i tt.i,i3. titigHftffiffi k #*Jb a K > Sitft- 
[0 0 3 8] r * 

[0 0 3 9] 

^ i>^g|*8 : ¥$8^3 J! 2 2 B5fc^) £iam?>?i±— ^^^-|*fv>si tapx-s 

2>o Wz-H* ffi£tLXl$, xyxjjtT (Escherichia) JL ya-F*t^ (Pseudom 
onas) I, 7 7*V\^f'J')A (Flavobacterium) J^, (Bacillus) -t 9 

7 (Serratia) n V ^/K? -f 'J ^ A (Corynebacterium) SM> ^Hf/^T^A (B 
revibacterium) 7 7u>*9 -f- 'J. p A (Agrobacterium) ~7*.Y^5 ? — (Acetob 
acter) M,^ f)l/=> J ? — (Gluconobacter) y^Yn^-^T^ (Lactobacillus) 
I, Xt-kyh^^^ (Streptococcus) Mt tzl±X Y V7* Y v>f -fey. (Strept 
omyces) l(:lt^f4|l^^^Ct^T*^„ ^ * - {iifB^^g^ftT g# 

, iitettltxyiiJhT- n'J (Escherichia col i) % ^^^-iLtliM 

x. pUCl8, pUCl9> p^B-R^I? 2, pACYCl 84, pSClOK p 
T7B 1 u e. Xiip UCNT^fir^i^t^,, ifc, ifOtIftt±^?t4 

[0.0 4 0] 

ifKK^©-itLT, ±Etf>J:-9KLTJR&LfcDNAS:pUCNT (W0 9 4/ 

0361 3#jso fctt*&A//**uft*.:/?*3 k p hao o 2 «:ffiv^T^^^'j £7 • 3 

U (Escherichia coli) HB10 1 £^«3£&U ?£JRlE8Mfc J- ~> i 'J K 7 • 3 i; (Esch 
erichia coli) HB101 (pHA002) £ *»t?§ & 0 

[0 0 4 1 ] 

^W-dffeitfc^JMEJftfltJ-^^'; K7-3IJ (Escherichia coli 
) HB10 1 (pHA 0 0 2) (iTjifl 6^ 1 R 2 2 0 KSstf^FERM P-19 6 

[0 0 4 2] 

cular Cloning 2nd Edition (Cold Spring Harbor Laboratory Press, 1989). Current Pr 
otocols in Molecular Biology (Greene Publishing Associates and Wi ley-Interscienc 

[0 0 4 3] 

*3&m<DT3. y-^KfSLn^TZfflL&M - .xxt°- (Arthrobacter 

4 ;£S*i d S msE# 2005-3020407 



J&M 2 0 0 4 -0 2 8 0 4 1 ^- 5? : 8/ 

sp.) KNK1 101 Jgt<lif^^ ±IBJBSftE!SM*30 i & Z. t K X *) 
[0 0 4 4] 

ffiM, ifxilrX, ^ 7° h V/, 3 - > * ■ T" -< - 7° • U if^fflV^ <b tL^> 

o <h L T (4 V >SfcBL *'J9Att, tf'J^AS, # ;w> ? A 

[0 0 4 5] 
[0 0 4 6] 

M^£CT'fyyDh , ^-l-ft-j3-D-**7^ht'f K (IPTG) , 

[0047] • 

[0 0 4 8] 
[0 0 4 9] 

(MMM 1 ) 7 5 £j= wmm£MM ' ; ' 

7-*n;^*- • 3-7,\Z- (Arthrobacter sp.) KNK1 10 1 J**** S*fMfl*3"? 
iHLf;6ml^*A (P^xni0g> ^r* 5 g ^ ^'J^^hviOg, 

atft^hU ?A3 g, JK^f *yfo\ZX 1 1 t«7»7", *fclSfltrpH6. 5) KfflWLT 
3 0tt2 4^ Sf^»:It^it^o :©fil2m 1 t7573rtT?aiLfc 
2 0 0ml ©#JfliAfc««L-C3 0 *CT 4 8 B£HU JEHBi»C«4: ^*#Lfc 0 ^MTf 
^ &<L-frW?Mfo* Lt, lmMW^ft^U'f b-JV (DTT) £#tf5 0mM 
Tr i s -StliS (pH8. 0) KlStfi&IBiRgU 9 *#*ttWU Ztl 

^lmM©DTT^^tf5 0raM Tr i s-ISi» (pH8. 0) Cilf, B/t? 
■7 r - T'jf W DEAE-TOYOPEAL (IV-ftS) C7^7^ tt*7^^n 
vh^77-f- fcfr V*, RJjft«f«fC'i*^,' |3|««ifcT 0 Mfrh 0 . 5 MOtiLfti- b 'J 7 

0. 8M£H& *i£.fflgLT>*-<>J»immLt:®„ P h e n y 1 - T O Y O P E A L 
OfcV-ttS) 1:77*7-^ LTA7A^n7b^7 7^-^1fV\ lmMWDTT^ttf 
50mM Tr i s-Mil (pH8. 0 ) T* 0 . 8 M^*b 0 M©M7 >^E- V A 
0»aE^BB**»»tf J&ffi Lfco &<b*ifcflH£Ii#«:* MonoQ HR5/5(7v->t 
A7TJW->7A^tt'^ttg) i:7 / 7 'f Lt A 5 A ^ D v h 77 7 - ^fiv\ 1 
mMODTT^^tf 5 OmM .T f,;i : .s>j|iif t (pH8. 0) -CUfelMfe, fttitftrftt 

PIft»aiJ! (^rllfH 5 -* 1 0, 0 0 0) &fflv>TflUBLfc&* Superdex 200 

tBfE# 2005-3020407 



#0 2 0 d/^0-2 a 8 0 4 1 ^-/* : 9/ 

HR 10/3 0 (7v>tA7r^'>7A^r y ^tfciiQ KTZfy 4 LT FPL 
CK±***/U%it*ffv>, ImMODTTXIfO. 1 5MOMt h 'J ^A5:ttf 5 Om 
M T r i s -i&Mieffc ( p H 8 . 0 ) T'^ffi Lfco # b titzft&mfr* SDS-^'J 

10 0 5 0] $ 

^Sfeffll X~'& b titzffiMT ^--t'Sttli^O. lmlt, $2i:*tftW0. 5 
%-g-frO. 2M Tr i s-ISW (pH8. 5) 0. lmltfi^U 3 0"C£T 

*7A:COSMOSIL 5C18-AR (4. 6mm0X25Omm, t*5-ff^ 
, ftttft : 1 0 mMMfrU' (P H 2 ) /7-te h-h'J^l 9/1 
, : 0 . 5ml /fl\ * ^AiikTi'O r, iBI^StS : 2 1 0 n m 

[7?7i^iiM] 

*7A: SUMICHIRAL OA- 5 0 0 0 (4. 6mra^ X 1 5 0mm, MM 
•kVf-ftM) > : 2mM^mii/7-fe h-Hj;V=8 5/1 5, : 0. 8 m 

1 /£\ * 7 AM : 4 0t, SIJfeSLS : 2 5 4 n m 
[0 0 5 1 ] 
[^2] 





£j&75y|£ 


(mol%) 


£L fulfill: 


(%ae) 




47.2 


D 


98.5 




r 3.1 


D 


88.9 



[0 0 5 2] 

(HifrPU3) M7< y-b^fflv>/:7? iM^Z^Jk^M^&M 

%mm i t-# ib tLfc#»iii 7 5 «&ipi«* 0 . imit 0 . 5 9 -t ^ #7 
1 i A/77 ^ vxf^x^ f 2- (N-*->v*y y) 

t-NaOHIfS (p H 6 . 5)1 0?' 1 m 1 fcft-frU 3 OtCt 1 5I$N££: 7 L£ 

^fL/cti^., D#7x^;V77->«$2 9. 7mol%, ft&ltoELl 2 . 8% 
e e -Cfc&tL/So 

[0 0 5 3] 

4-f> HJfrWl tra*^O^feT?7-^n^^^- • J-*fc?~- (Arthrobacter sp.) KN 
Kl 1 0 1 Jl*^itT#fef^, CTAB, ?nn*M, -7 y -;u£^v>Tv# 
QkMtk, Jflffi£*i7 v cDNA£'f v7n/"?/-;i/-C#ftBU &'k#l&T-#£>*i*:M:tf> 
DNA^x^y-^-ettfl),: tftfefltDNASrSBSlLfeo (Current Protocols in M 
olecular Bio logy (Greene Publishing Associates and Wiley-Interscience) 5r#S? 0 ) 

#v>-tN Hifc^o 1 -e«iiibfc7 5 ^*-4fo75 ;»7? ymiE^l*^,ffi7nx-r > • 

tBSE# 20. 0 5- 3020407 
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-tf £ 4 M^m^O^vK^ffi S -£T L * 'J ^ 7* f - KBfM" £ i£*B H P L 

5 y&BB?!Jfc*> i:o*v>Tl^ftt^DNA7 P 9-f v- (p r imer-1 : ETU^ 
<7>@E?iJ#-S§- 4 ) t, |*lg&7 5 y^Be^iJ^fe to^-Cl^ti-L^DNA'/v'f ^r- (Prim 

e r-2 -.m^mmm^s) &jbv»-c\ ^z^izm^WDNA^mmizpcR^^ 

[0 0 5 4 ] 

T-^^fO^l^^fS] tf£ D N A 7*7 -f v r /; (P r imer-3 : mm<vmm^ 6, 
, Pr ime r-4 I J^&QWffl&& Lfco :o^7^-*j|v\ 
fctMDNA^aiJilf tS a c -1 I P v u I , Sail, Xho It^UiOt 
T4 DNA'J #-4ffcJBv>TfMb$-£ , t , ftifcDNA«:»Sk:, * P C R fc^To 

±.ffitmfe2*i2>&&WffllzmmmmB amH IOOTSB&*i^£*rt:E?!)£fcoDN 
A^7>fv- (Pr ime r-5 : ffi^Jf OiB?iJf f 8 ) C*»*3-Kt4DNA 
<£ OT^t^^^S^SSS^J^fll^^S a c I WSM££^$^£E?iJ£ fc^DN 
A7*7-fv- (Pr imer-6 : ifi^JS^E?!)^ 9 ) Sril^r, dOK^WOD N 
A^PCRt i •jiiiH-t* C t -C-T.M ^■-■fe*al<5 : ?-0^:S*^trDNA©f>T- (E#l&e>E 

fcT-^ft (EyjfW>HByiJ#-§- 3 ) a*^ £ *VC v» a £ t *?tSLfeo 

-v 

[ 0 0 5 5 ] 

T*ftbfLlzT$ ^-^afc^ftSr-g-trDNABfrfi-fc, MElSNtE c oRVt 
©»f Lfc^ 9--?77s 5 Kp T 7 B 1 u e £T 4 DNA'J if-^^M ^X&&1r * C 
fcTN HI ©flfllRS#5&ifcig-e3E3*L> 7 5 /-ejtfi^ *^tr^7^ 5 Kp HA 0 0 1 4: 

[0 0 5 6] / 1#f :{t 41: 

flfcfi Liz7°7*$ KpHAOO 4- * T , 4 "C# <b flit D N A Iff ft 

^--b*atfs : f-^:S^'g-tfDNAifjtcD^se^j*iB?y^^se^j##2 *--fy v-r 

[0 0 5 7] *j» 1 

I&tfS a c I <D®mW*&&Z : -&izW.m*W<>-7? 4 (P r i me r - 7 : E?<J 
a<7)@BfO#-^ 1 0 > P r i m e r - 8 : K?iJt©@^Jf "f 1 1 ) iWHODN 
AtPCRCi 0±ilPSi-&£fcT-@B^J*@£?lJ#-S§-3 ^7p^tL^>^--7°> U -f-f 1/ 

-A©DNAiit«l#Lfco 
[0 0 5 8] 

£<7>DNA®fjt£ffiJI«*N deUSacI "XMJDWU R*3ll"e«JWf L1t*<? * - 7° 
7^U'pUCNT (WO 9 4/0 3 6.4/3 #H8) tT4 DN A V iS-^i *m^X&& 

tili-Cs H 2 OflWR0*»iaT|fc£*t& 7" ^ ^--tritfS^fc pHAO0UH#< 
^X-Z&X 7 iZtSL&Ztltz p HA 0 '0 2 ^TOLTto 

ffilE# 2005-3020407 
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„ V^-i ^t,. " 

* ' if"*** '**■*» 5 i 



[0 0 5 9] 

6 *l£ -77*$ KfHA 0 0 2 ^xyiijt7- 3 V (Escherichia col i 

) HB10l(D3>efy|>-t;i,ti^t^ittIM^v\ i^ififeB ( h 'J 7* 
h V 1 0 g, -f Y*-** 5 g, it-ffc-?- FV-^Al 0 g. i^l 5 g. 7>Vf~>'j y 1 

0 Omg, flft^^TfcKT 1 1 KtXTV?^ l^miupH 7. 0. fztzLT> tfv"; >fi 

tt^II»^yx'Jli7oij (Escherichia col i) HB10 1 (pHA 0 0 2) 
[0 0 6 0] 

1 0 g, l^x^r^ 5 g, mt-r h'J^AlOg, 7>e->'r/l0 0mg, K'ft 
^7KKTl Ii:>^75'y, «IipH7. 0, 7tfiL7>fc°v'J Xii^B^^^ni-^, 

7>3|K i OM^^fcMU 1 mM<7)v^3-* W h-;V (DTT) ^tr5 0mM Tr 
i s -S^If $ (pH8. 0) CiiS LT^Mi; J; 0 L£m> jS^tt^: 

**«[0. lml*, 5 0mM<OD#7x^^77- > /75 FSil^trO. 2M T 
r i s-fiti« ( P H8. 5) 0. 1 m 1 il^L, 3 0 VC 1 5 Bt^SJtt^tfc 

[0 0 6 1 ] $ 

fc*S, nbtitzMMmmfcx-isx- V k7 oij (Escherichia coli) 
HB101 (pHA 0 0 2) 6^1 ^ 2 2 B{:SftffFERM P-1964 

[0 0 6 2] 

a«7f#^^;iyin7- 3'J (Escherichia coli) HB10 1 (pHAOO 
2) (DmmWLO. lml£, 1 %mmhyt<^.y^-)VT^->^)U^^f-)U^^ts' 
0. 2M 2- (N-^;W*i;y) x^>^;^^^- Na0 Hif$ (pH6. 5) 0 
. 1 m 1 tU&L, 3 0 "CUT 1 5f%MMt L7t 0 £U£**T^ ^<l>7r 81 K T £ 
6&*U #d&#!)2 tmm<7>7j'&T~&.tiLtzT< SWiZfrffi LtztZZ^ Vfo? x.-)VT? 
->^JJX^34. 7mol%, »M5 3. 6 % e e T~# <b *L7b 0 

[IlIM«OW5:^§g] 
[0 0 6 3] 

[mi] *»7 5 ^--t'itfE^^-^.tfa^x.r^^ § FpHAo 0 \ <Dm 0 

[112] *»7^- «^i5v-.^.tf ffi^x. 7*7 * 5 Kp HA 0 0 2 ^® 0 
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vsmm 

SEQUENCE LISTING 

<no> mm4k&xf&R&&%. kaneka corporation 

■ I*'-" 

<i2o> r^- * fstifc^rf- «'# oatfs?- 

■ i ■ '•- 

<130> B040008 
<160> 11 

<170> Patentln version 3.1 

<210> 1 

<211> 388 

<212> PRT 

<213> Arthrobacter sp. 

<400> 1 

Met Ser Arg Leu Leu Arg Glu His Gly He Val He Gly Arg Leu Gin 
1 5 10 15 

Pro Gly Ser Leu Asn Thr He Ala Asp Val Ala Gly Val Arg Val Gly 

20 25-:..:vM 30 

His Ser Thr He Met Arg Gly Ser*Gly Pro Leu Ser He Gly His Gly 
35 40 45 

Pro Val Arg Thr Gly Val Thr Ala He He Pro His Glu Gly Asp He 
50 55 60 

Trp Glu Glu Pro Arg Phe Ala Gly Val Phe Ser Leu Asn Gly Ser Gly 

65 70 75 80 

A 

Glu Trp Ser Gly Thr Ser Phe Val Arg Glu Thr Gly Cys Leu Tyr Gly 

85 90 95 

Pro He Met Thr Thr Asn Ser His Ser He Gly Ser Val Arg Asn Ala 

100 105 HO 

Val He Lys Arg Glu Val Ala Arg Arg Gly Ser Leu Glu Arg Leu Pro 
115 120 125 

Leu Val Gly Glu Thr Phe Asp 'Gly. J4u! Leu' Asn Asp He Ser Gly Met 
130 135 140 

His Val Lys Asp Glu His Val Ala Glu Ala He Asp Ser Ala Ser Ala 
145 150 155 160 

Asn Val Thr Glu Gly Asn Val Gly Gly Gly Thr Gly Asn Val Cys His 

165 170 175 

tti§E# 2005-3020407 
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2/ 



Gly Phe Lys Gly Gly He Gly Ser Ala Ser Arg Val Leu Gin Leu Gly 

180 185 190 

Glu Glu Thr Tyr Thr Leu Gly Val Leu Val Gin Ala Asn His Gly Leu 
195 200 205 

Arg Asp Glu Phe Gin Val Thr Gly Val Pro/ Val Gly Arg Leu He Ser 
210 215 ' * 220 

Thr Asp Glu He Pro Leu Gly Pro Ser Gly Phe Asp Arg Arg Ser Ser 
225 230 235 240 

Pro His Lys Asn Ser He Leu Val Val Val Ala Thr Asp Ala Pro Leu 

245 250 255 

Leu Pro Gly Gin Leu Glu Arg Val Ala His Arg Ser Thr Leu Gly He 

260 265 270 

Ala Arg Asn Gly Ala Tyr Ala His Asn Leu Ser Gly Asp Leu Ala Leu 
275 280 285 

Ala Phe Ser Thr Cys Pro Gin Pro Val Ser Gly Tyr Asp Phe Gly Val 
290 295 300 

Asp Thr Ser Pro Gly Thr He Arg Ala Leu. Pro Asn Ala Ala Thr Ala 

305 310 y 7tfUi:.f«; 315 320 

Gly Leu Phe Glu Ala Ala Val Glu Ala Thr Glu Glu Ala He Val Ser 

325 330 335 

Ala Leu Val His Ala Asp Thr Cys Thr Gly He Asp Asp Arg Val Ala 

340 345 350 

Tyr Gly Leu Glu Ala Ala Arg Leu Ala Arg Ser He Ser Glu Tyr Arg 

355 360 ii. ■ 365 

Gly Thr Gin Leu Tyr Pro Glu Lys Val Ser Asp Ser His Leu Glu Arg 

370 375 :■ 380 

Arg Ser Gin Pro 
385 



<210> 2 

<211> 1290 

<212> DNA ,J. 

<213> Arthrobacter sp. 

<220> 

ffi!iE# 2005-3020407 
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<221> CDS 

<222> (53).. (1219) 

<223> 

<400> 2 

agcgcgtcgt ggactgggtg cagaaataca caggcgagcc cgaggacgaa aa atg age 58 

Met Ser 
1 

cgt ctg etc cgt gag cac gga ate gte ate ggt cgt etc caa ccg ggt 106 
Arg Leu Leu Arg Glu His Gly He Vah lie Gly Arg Leu Gin Pro Gly 
5 10 15 

tct ctg aac acc att gca gac gtc gca ggc gtt cgc gta ggc cat tea 154 
Ser Leu Asn Thr He Ala Asp Val Ala Gly Val Arg Val Gly His Ser 
20 25 30 

aca ate atg cgc ggt tct ggg ccc ctg tec ate ggc cat ggc cca gtt 202 
Thr He Met Arg Gly Ser Gly Pro Leu Ser He Gly His Gly Pro Val 
35 40 45 50 

cgc aca ggg gta aca gee ate ate cct cac gaa gga gac ate tgg gag 250 
Arg Thr Gly Val Thr Ala He He Pro His Glu Gly Asp He Trp Glu 

55 60 65 

gag cca egg ttc gee ggc gtc ttc tec ctg aat ggc age ggt gaa tgg 298 
Glu Pro Arg Phe Ala Gly Val Phe Ser Leu Asn Gly Ser Gly Glu Trp 

70 75 80 

' V V- " 

age gga acc teg ttc gtc agg gag aee : ggg'tgt ctt tat ggc cct ate 346 
Ser Gly Thr Ser Phe Val Arg Glu Thr Gly Cys Leu Tyr Gly Pro He 
85 90 95 

atg acg acg aat teg cac age att gga teg gtc agg aac gee gtc ate 394 
Met Thr Thr Asn Ser His Ser He Gly Ser Val Arg Asn Ala Val He 
100 105 110 

aag cgt gaa gta gee egg egg gga age ctg gag agg etc cct etc gtg 442 
Lys Arg Glu Val Ala Arg Arg Gly Ser Leu Glu Arg Leu Pro Leu Val 
115 120 125 130 

gga gaa acc ttt gat ggc eta etc aat gac ate age ggc atg cac gtc 490 
Gly Glu Thr Phe Asp Gly Leu Leu Asn Asp He Ser Gly Met His Val 

135 140 145 ■ 

aag gac gaa cac gtg gee gag gee ate gac tec gee tec gca aat gtt 538 
Lys Asp Glu His Val Ala Glu Ala He Asp Ser Ala Ser Ala Asn Val 

150 155 at;: 160 

t 8<-e fee ' 

acc gaa ggc aat gtt ggc ggt ggg acc gga aat gtt tgt cac ggt ttc 586 

tBIE# 2005-3020407 
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Thr Glu Gly Asn Val Gly Gly Gly Thr Gly Asn Val Cys His Gly Phe 
165 170 • 175 

aaa ggc ggt att gga agt gcc teg cgc gtg ttg caa ttg ggc gag gaa 634 
Lys Gly Gly He Gly Ser Ala Ser Arg Val Leu Gin Leu Gly Glu Glu 
180 185 190 

acc tac act ttg ggg gtt etc gtc caa gcc aac cac ggc ctt cgt gac 682 
Thr Tyr Thr Leu Gly Val Leu Val Gin Ala Asn His Gly Leu Arg Asp 
195 200 205 210 



gaa ttt cag gtg acg gga gta ccc gtg gga agg etc ata tct acg gac 730 
Glu Phe Gin Val Thr Gly Val Pro Val Gly Arg Leu He Ser Thr Asp 

215 220 225 

gag ate ccc ttg ggg cct tea ggt ttt gat cga agg tct tea cca cac 778 
Glu He Pro Leu Gly Pro Ser Gly Phe Asp Arg Arg Ser Ser Pro His 

230 235 240 

aaa aac agt att ctt gtc gtc gtg gca acc gac gcg cct eta eta ccg 826 
Lys Asn Ser He Leu Val Val Val Ala Thr Asp Ala Pro Leu Leu Pro. 
245 250 255 

ggc caa ctg gaa cgc gtt get cac cgt tct acc eta ggc att gcc cgt 874 
Gly Gin Leu Glu Arg Val Ala His Arg Ser Thr Leu Gly He Ala Arg 
260 265 270 

aat ggt gcc tac gcg cac aat etc age ggc gac ctt gca ctt gcg ttc 922 
Asn Gly Ala Tyr Ala His Asn Leu Ser Gly Asp Leu Ala Leu Ala Phe 

275 280 J,,. 285 290 

tec acc tgc ccg cag cct gta age ggt tac gat ttc gga gtg gat aca 970 
Ser Thr Cys Pro Gin Pro Val Ser Gly Tyr Asp Phe Gly Val Asp Thr 

295 300 305 

agt cct ggg acc att cgc gcc ctg ccc aac gcc gca acg get ggc etc 1018 
Ser Pro Gly Thr He Arg Ala Leu Pro Asn Ala Ala Thr Ala Gly Leu 

310 315 320 

ttc gag gcg gcc gtt gag gcc act gag gaa gcg att gtt tec gcg ctt 1066 
Phe Glu Ala Ala Val Glu Ala Thr Glu Glu Ala He Val Ser Ala Leu 
325 330 335 

gtc cac gcc gac acc tgc acc ggg ate gat gac agg gtt gcc tat ggg 1114 
Val His Ala Asp Thr Cys Thr Gly He Asp Asp Arg Val Ala Tyr Gly 
340 345 350 

ttg gag gcg get cga ctt get cgt tea att teg gaa tat cga ggc acc 1162 
Leu Glu Ala Ala Arg Leu Ala Arg Ser He Ser Glu Tyr Arg Gly Thr 
355 360 m 365 370 

ttSSE#2 005-3020407 
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cag ctg tat ccg gag aaa gtg teg gat tec cat ctt gaa cga agg age 1210 
Gin Leu Tyr Pro Glu Lys Val Ser Asp Ser His Leu Glu Arg Arg Ser 

375 380 385 

cag ccg tga ccgccgcgca gccaagccaa gcaccacccc gggcaaaggc 1259 
Gin Pro 



egggaaaegg tccaacctaa cacgcaacga t 1290 



<210> 3 

<211> 1167 

<212> DNA 

<213> Arthrobacter sp. 
<220> 

<221> CDS 

<222> (1). . (1167) 

<223> ■ 



4.- * -. . - 



VI 



<400> 3 

atg age cgt ctg etc cgt gag cac gga ate gtc ate ggt cgt etc caa 48 
Met Ser Arg Leu Leu Arg Glu His Gly He Val He Gly Arg Leu Gin 
15 10 15 

ccg ggt tct ctg aac acc att gca gac gtc gca ggc gtt cgc gta ggc 96 
Pro Gly Ser Leu Asn Thr He Ala Asp Val Ala Gly Val Arg Val Gly 

20 25 30 

cat tea aca ate atg cgc ggt tct ggg cec ctg tec ate ggc cat ggc 144 
His Ser Thr He Met Arg Gly Ser Gly Pro Leu Ser He Gly His Gly 
35 40 45 

cca gtt cgc aca ggg gta aca gee ate ate cct cac gaa gga gac ate 192 
Pro Val Arg Thr Gly Val Thr Ala He He Pro His Glu Gly Asp He 
50 55 60 

tgg gag gag cca egg ttc gee ggc gtc ttc tec ctg aat ggc age ggt 240 
Trp Glu Glu Pro Arg Phe Ala Gly Val Phe Ser Leu Asn Gly Ser Gly 

65 70 :> " 75 80 

gaa tgg age gga acc teg ttc gtc agg gag acc ggg tgt ctt tat ggc 288 
Glu Trp Ser Gly Thr Ser Phe Val Arg Glu Thr Gly Cys Leu Tyr Gly 

85 90 95 

cct ate atg acg acg aat teg cac age att gga teg gtc agg aac gee 336 
Pro He Met Thr Thr Asn Ser His Ser He Gly Ser Val Arg Asn Ala 

: mtEJff 2005-3020407 
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100 



105 



110 



gtc ate aag cgt gaa gta gec egg egg gga age ctg gag agg etc cct 
Val He Lys Arg Glu Val Ala Arg Arg Gly Ser Leu Glu Arg Leu Pro 
115 120 125 



384 



etc gtg gga gaa ace ttt gat ggc eta etc aat gac ate age ggc atg 
Leu Val Gly Glu Thr Phe Asp Gly Leu Leu Asn Asp He Ser Gly Met 
130 135 140 



432 



cac gtc aag gac gaa cac gtg gee gag gee ate gac tec gee tec gca 
His Val Lys Asp Glu His Val Ala Glu Ala He Asp Ser Ala Ser Ala 
145 150 155 160 



480 



aat gtt acc gaa ggc aat gtt ggc ggt ggg ace gga aat gtt tgt cac 
Asn Val Thr Glu Gly Asn Val Gly Gly Gly Thr Gly Asn Val Cys His 



165 



1L1 



- V 

' 2 i 



175 



ggt ttc aaa ggc ggt att gga agt gee teg cgc gtg ttg caa ttg ggc 
Gly Phe Lys Gly Gly He Gly Ser Ala Ser Arg Val Leu Gin Leu Gly 

180 185 190 



528 



576 



gag gaa acc tac act ttg ggg gtt etc gtc caa gee aac cac ggc ctt 
Glu Glu Thr Tyr Thr Leu Gly Val Leu Val Gin Ala Asn His Gly Leu 
195 200 205 



tvs. 



cgt gac gaa ttt cag gtg acg gga gta ccc gtg gga agg etc ata tct 
Arg Asp Glu Phe Gin Val Thr Gly Val Pro Val Gly Arg Leu He Ser 
210 215 j 220 



624 



672 



acg gac gag ate ccc ttg ggg cct tea ggt ttt gat cga agg tct tea 
Thr Asp Glu He Pro Leu Gly Pro Ser Gly Phe Asp Arg Arg Ser Ser 
225 230 235 240 



720 



cca cac aaa aac agt att ctt gtc gtc gtg gca acc gac gcg cct eta 
Pro His Lys Asn Ser He Leu Val Val' VM\ Ala Thr Asp Ala Pro Leu 

245 f '• 250' 255 



768 



eta ccg ggc caa ctg gaa cgc gtt get cac cgt tct acc eta ggc att 
Leu Pro Gly Gin Leu Glu Arg Val Ala His Arg Ser Thr Leu Gly He 

260 265 270 



816 



gec cgt aat ggt gec tac gcg cac aat etc age ggc gac ctt gca ctt 
Ala Arg Asn Gly Ala Tyr Ala His Asn Leu Ser Gly Asp Leu Ala Leu 

275 280 ; 285 



864 



gcg ttc tec acc tgc ccg cag cct gta age ggt tac gat ttc gga gtg 
Ala Phe Ser Thr Cys Pro Gin Pro Val Ser Gly Tyr Asp Phe Gly Val 
290 295 300 



912 



ttSSE# 2005-3020407 
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gat aca agt cct ggg acc att cgc gcc ctg ccc aac gcc gca acg get 960 
Asp Thr Ser Pro Gly Thr He Arg Ala Leu Pro Asn Ala Ala Thr Ala 
305 310 315 320 



ggc etc ttc gag gcg gcc gtt gag gcc act gag gaa gcg att gtt tec 1008 
Gly Leu Phe Glu Ala Ala Val Glu Ala Thr Glu Glu Ala He Val Ser 

325 330 335 

gcg ctt gtc cac gcc gac acc tgc acc ggg ate gat gac agg gtt gcc 1056 
Ala Leu Val His Ala Asp Thr Cys Thr Gly He Asp Asp Arg Val Ala 

340 345 350 

tat ggg ttg gag gcg get cga ctt get cgt tea att teg gaa tat cga 1104 
Tyr Gly Leu Glu Ala Ala Arg Leu Ala Arg Ser He Ser Glu Tyr Arg 
355 360 365 

ggc acc cag ctg tat ccg gag aaa gtg teg gat tec cat ctt gaa cga 1152 
Gly Thr Gin Leu Tyr Pro Glu Lys Val Ser Asp Ser His Leu Glu Arg 

370 375 - )dL 380 

agg age cag ccg tga 1167 

Arg Ser Gin Pro 

385 



<210> 4 

<211> 16 

<212> DNA & 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer-1 

<400> 4 

gngarcaygg nathgt 16 



<210> 5 • • " ' - n. ; 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-2 

<400> 5 

gtrtangtyt cytcncc ifT 17 



<210> 6 
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<211> 19 
<212> DNA 

<213> Artificial Sequence ;' :K V 

<220> 

<223> Description of Artificial Sequence: primer-3 
<400> 6 

tgccattcag ggagaagac 19 



<210> 7 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-4 

<400> 7 

cacgtcaagg acgaacac . -i v > 



<210> 8 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-5 

i ■• 
* ** 

<400> 8 

taattaggat ccagcgcgtc gtggactg 



<210> 9 

<211> 31 

<212> DNA 

<213> Artificial Sequence 

<22o> •'; x rj 

<223> Description of Art if iciaf Sequence: primer-6 

<400> 9 

ataaccggag ctcatcgttg cgtgttaggt t 



<210> 10 

<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-7 

<400> 10 >.l " 

tcctgctcat atgagccgtc tgctccgt 



<210> 11 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

* .' 
V 

<220> 

<223> Description of Artificial Sequence: primer-8 
<400> 11 

attctatgag ctcacggctg gctccttcg 
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[mi] 



BamHI 




Ndel 

EcoRI 
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#12 0 0 4 -0 2 8 0 4 1 1/E 

[ISfl^fU T — .x n $ — • jc^tf— (Arthrobacter sp.) KNK1 10 1 J 
7-*nA**- • i^tf- (Arthrobacter sp. ) KNK1 1 0 1 J «c*>* V>t±±ffi^« 



ttiSE# 2005-3020407 



2004-028041 



— V 



1/E 



m m a 



i 



[00000094 1] 



i . ^m^/§ s 

ft £ 



19 90^ 8 /! 2 7 B 



^KJfcfcETfrttE^A 3 TB 2#4^ 



2 . ^3E4£J! B 

ft F/r 
ft £ 



2 0 0 4# 9 ft IB 
^EJ&^EHT^bEfSlA 3T@2 



4 





ffiSES-^- ffiSE^ 2 0 0 5 - 3 0 2 0 4 0 7 



